The objective of this study is to re-examine the demand for money in ASEAN-5 countries, namely Indonesia, Malaysia, the Philippines, Singapore, and Thailand using the autoregressive distributed lag (ARDL) approach to cointegration analysis. The empirical results show that there is a unique cointegrated and stable long-run relationship among broad monetary aggregate, income, interest rate, exchange rate, foreign interest rate, and inflation. We found that the income elasticity and the exchange rate coefficient are positive while the inflation elasticity is negative. This indicates that depreciation of domestic currency increases the demand for money, supporting the wealth effect argument and people prefer to substitute physical assets for money balances that support our theoretical expectation.
Introduction
Developing countries face a new challenge from the global financial crisis, which is rapidly becoming an unemployment crisis. The World Bank Group is helping with the financial rescue but believes that we must remain focused on rescuing the many millions of employees left behind. The Bank is calling for developed countries to pledge 0.7% of their stimulus packages, or as much as they can in additional money, to a global vulnerability fund to help developing countries, which cannot afford bailouts and deficits.
The financial turmoil is fast spreading, and the trickle-down effect can be felt in the rest of the world, including ASEAN economies. ASEAN economies also felt a setback in terms of losing investors' wealth. The stock markets across the region faced panic selling and reflected the sentiment of the falling global capital markets. These financial crises show a situation in which the supply of money is outpaced by the demand for money. This means that liquidity is quickly evaporated because available money is withdrawn from banks, forcing the banks either to sell other investments to make up for the shortfall or to collapse.
General uncertainty in the economy could have an impact on the quantity of money that economic agents are willing to hold. For example, an increase in interest rate risk, in the form of volatility, also increases the risk of bearing fixed-term interest-paying securities. Economic agents in this environment substitute these securities for more money. In the same vein, an increase in inflation uncertainty makes all nominal assets riskier, because their value in terms of goods and services becomes less predictable. Thus, in an uncertain inflationary environment, economic agents could shift out of nominal assets, including money, into tangible assets such as gold or commodities. Another influencing factor that might affect the quantity of money that agents are willing to hold is the uncertainty surrounding the stock market.
The role of monetary targets in the conduct of monetary policy has been reduced in recent years. Singapore, since the early 1980s has focused primarily on managing the exchange rate as its principal monetary instrument. In Malaysia, the emphasis of the monetary policy shifted during the 1980s from M1 to M2, and then to M3 in recent years. The Bank of Thailand has shifted its monetary policy emphasis from M2 to commercial bank credit, the private sector and the domestic interest rate. Indonesia is continuing to set money and credit targets, and is conducting a reserve money programming exercise (Dekle and Pradhan, 1997) .
Demand for money and its stability have received vast attention in the country specific time series studies. Developments in the unit roots, cointegration techniques and the financial reforms have stimulated further empirical work on this already well-researched relationship. It is now an almost stylized fact that the demand for narrow and broad money has become temporally unstable in the developed countries after continuing changes due to the financial reforms. Reforms have increased competition, created additional money substitutes, increased use of credits cards and electronic money transfers, increased liquidity of the time deposits and led to higher international capital mobility (Rao and Kumar, 2009 ). Poole (1970) stated that the demand for money is stable, and central banks should use money supply as the monetary policy instrument. Interest rate used as the policy instrument will only accentuate instability. Therefore, it is important to know if the money-demand functions in the developing countries have become unstable. Stable money demand implies that using the rate of interest as the monetary policy instrument is inappropriate.
Other than that, there are considerably vast researches on the stability of demand function for money, such as that of Rao and Singh (2005) , Takeshi and Hamori (2008) , Hosein (2007) , Bahmani-Oskooee and Yongqing Wang (2007) , Tan (1997) and Valadkhani (2008) . These studies generally estimate the stability of the money-demand function with different cointegration approaches.
In India, Rao and Singh (2005) conducted a research based on data from 1953 to 2002 and found that M1, which is defined as narrow money, was stable during that period. It also concluded, based on standard unit root and cointegration methodology, that income and interest elasticities of money demand are significant. Meanwhile, Takeshi and Hamori (2008) concluded in their study that M1 or M2 is good indicator in the purpose of managing the monetary policies in India instead of M3. Based on a set of data range from 1976 to 2000 annually, interest rate and output appear to be consistently significant with real money balances.
Another researcher had applied the ARDL method to investigate the cointegration among the variables which proposed by Pesaran and Shin (1995) and Pesaran et al. (2001) . Bahmani-Oskooee and Yongqing Wang (2007) investigated the stability of the money-demand function in the Chinese economy by employing quarterly data from 1983I to 2002IV. They found that M2 should not be a targeting instrument for monetary policy since CUSUM and CUSUMSQ show that M2 is not stable compared to M1. A similar approach conducted by Hosein (2007) in Iranian money demand behaviour, found that M1 was stable based on the data studied. The paper also revealed that the demand for money has a stable relationship in the long-run with income, inflation and interest rate. Tang (2007) estimated the long-run relationship between M2 balances and its determinant components such as real GDP, exchange rate, and inflation rate in ASEAN economies (including Malaysia, the Philippines, Thailand, Indonesia and Singapore) from 1960 to 2005. Individually, M2 balances in Malaysia, the Philippines and Singapore appeared to be cointegrated with real GDP, exchange rate and inflation. However, the other two countries showed no cointegration. The author proceeded with the ARDL test and found that, excluding Indonesia, the money-demand function in all member countries was stable in the short run. Valadkhani (2008) investigated the long-run and the short-run relationship between money demand and its determinant variables among six Asian-Pacific countries. This study included effective exchange rate and US real interest rate to test currency substitution and the capital-mobility hypothesis. Based on the Engle-Granger two-step procedure (testing for long-run cointegration), cointegration existed between M2 and its determinants, and supports the expected sign of each individual variable. This means that all the determinants can change significantly if the monetary policy is in place. However, in the short-run, the ECM test showed that only income, inflation and interest rate have significant effects on the change in M2 suggesting that currency substitution and capital mobility are only valid in the long-run period. This paper re-examines the extent that the financial market changes in the ASEAN-5 countries have affected the demand for money behavior and seeks to draw the implication for the monetary policy. We also attempt to assess whether demands for money equations are relatively stable and predictable and also whether they are an important prerequisite for operating a policy framework centered on monetary targets. Lastly, this paper aims to highlight the cointegrating properties of M1 and M2 monetary aggregates, income, inflation, foreign interest rate, exchange rate, and interest rate using the cointegrating technique known as the ARDL approach. The remainder of this paper is organized as follows: section (2) introduces the theoretical model and discusses the ARDL approach, section (3) displays the major results, and section (4) concludes.
Methodology and the Specification of Model
According to Harb (2003) money demand is formulated as following: The six series in the model are expected to be non-stationary. Thus, we rewrite the previous equation as:
The ARDL Approach
Various factors are considered as determinants of the demand for money. The general agreement in the literature is that the demand for money equation should contain a scale variable to the level of transactions in the economy and a variable representing the opportunity cost of holding money. In the context of an open economy, variables such as exchange rate, foreign interest rate or interest rate differentials reflecting the relative returns of foreign money vis-à-vis domestic money can be included in the demand for money equation to reflect the impact of currency depreciation on domestic money demand. Furthermore, due to the absence of well-developed financial markets in most developing countries, the inflation rate is used as a proxy for the opportunity cost. In the Bahmani-Oskooee (1996) and the Bahmani-Oskooee and Rehman (2005) studies it is assumed that the money-demand function takes the following form:
According to Arango and Nadiri (1981) and Bahmani-Oskooee and Pourheydarian (1990) , an estimate of β 1 is expected to be positive, an estimate of β 2 to β 4 could be negative or positive. Estimation of β 5 is expected to be negative.
In applying the cointegration technique, we need to determine the order of the cointegration of each variable.
However, as noted in the literature, depending on the power of the unit root tests, different tests yield different results. In view of this problem, Pesaran and Shin (1995) 
Empirical Results
To ensure there are long-term relationships among the variables in the models, the Augmented Dickey-Fuller (ADF) test or stationarity data is carried out for all variables in ASEAN-5 countries. If the variables found in Equation (2) have the same level of stationarity, that is I(1), then long-run relationship or cointegration may exist between variables in the equation. The existence of cointegration means that the result of the regression in Equation (2) is not a spurious regression and it forms a similar wave in the long term. Table 1 reports the statistics for unit root for each series in the time series. The empirical results show that we cannot reject the existence of unit root in almost all variables at a significant statistical conventional level in both the constant and the constant plus trend and the inflation (π) in the constant plus trend. This means that inflation (π) is stationary in both levels. The ADF test was carried out again in the first difference approach and the result is reported in Table 1 . This result demonstrates that almost all the series are stationary at 1%, 5%, and 10% significant levels I(1).
It is clear from the empirical results in Table 1 , that under these circumstances and especially when we face mixed results, applying the ARDL bounds approach is the efficient way of determining the long-run relationships among the variables under investigation.
Cointegration Tests
The cointegration test in the bounds' framework involves the comparison of the F-statistics against the critical values, which are generated for specific sample sizes (Narayan, 2005) . The bounds tests for M1 and M2 for ASEAN-5 countries are presented in Table 2 .
Using the asymptotic critical value computed by Narayan (2005) , we find that all the test statistics are significant at the 1% level (Indonesia, Malaysia, and Thailand) and the 5% level (the Philippines and Singapore) for M2. But for M1 we find that only Indonesia, the Philippines and Thailand have the test statistically significant at the 1% and the 5% levels respectively. These results lead us to reject the null hypothesis of no cointegration, regardless of whether the variables are I(1) or I(0) or a mix of both. These tests also indicate the presence of valid long-run relationships between the independent variables and the dependent variable (M1 and M2) for the ASEAN-5 countries at the calculated F-statistics of 9.965 (Indonesia), 7.068 (the Philippines) and 5.032 (Thailand) for M1 which exceed the upper critical value at the 1% and the 5% significant levels respectively. M1 also shows that the calculated F-statistics are 0.613 (Malaysia) and 0.850 (Singapore) which are not significant at any level, indicating that there are no long-run relationships between the independent variables and the dependent variable. M2 shows that the calculated F-statistic are 8.550 (Indonesia), 9.934 (Malaysia), 4.070 (the Philippines), 6.726 (Singapore), 9.5548 (Thailand) and 6.726 (Singapore) which exceed the upper critical value at the 1% and the 5% significant levels respectively. These indicate that there are long-run relationships between the independent variables and the dependent variable.
To ascertain the goodness of the ARDL model, the diagnostic test and the stability test were conducted. Table 3 shows that M1 and M2 for the ASEAN-5 countries generally pass the the Breusch-Godfrey Serial Correlation LM test, Jacque-Bera normality test, Ramsey RESET stability test and ARCH test in the first stage. These tests show that there is no evidence of autocorrelation and that the models pass the tests for normality and thus proving that the error is normally distributed.
Long-run and Short-run Estimations
In the first step of the analysis of the ARDL, the existence of the long-run coefficients of Equation (2) is estimated and the results are reported in Table 4 . As discussed earlier, one of the important issues in applying the ARDL is the choice of the order of the distributed lag function. In order to select the best performing ARDL model, the significance of the resulting ARDL-VECM parameters, the Schwarz Bayesian Criterion (SBC) are preferred to other model specification criteria because it tends to define more parsimonious specifications: the small data sample in the current study underlies this preference (Pesaran and Smith, 1998) .
As presented in Table 4 , the long-run coefficients for Equation (2) follow a similar pattern. The results show that for M1 monetary aggregate, income (Yt) variable is not significant for all ASEAN-5 countries. However, we found that income (Yt) is negatively related to M2 monetary aggregate in the long-run for Indonesia, Malaysia, the Philippines and Thailand, and positively related to M2 for Singapore. This variable is statistically significant at the 10%, 5% and 1% levels respectively. In short run income (Yt) has positively related to M1 monetary aggregate only for Indonesia and Thailand and statistically significant at the 1% and the 10% levels respectively. However, for M2 monetary aggregate we found that income (Yt) is negatively related for the Indonesia, the Philippines and Singapore in the short-run and is statistically significant at the 1% level, whereas, Thailand has a positive relationship between income and M2 in the short-run and is statistically significant at the 5% level.
In Table 4 , the interest rate has negative and positive relationships to monetary aggregate (M1) in the long-run for Indonesia and the Philippines and the variable is statistically significant at the 5% level. However, this variable is not significant in Malaysia, Singapore and Thailand. For M2 monetary aggregate, there is a positive relationship with interest rate for Indonesia, Malaysia, and Singapore and is statistically significant at the 1% and the 10% levels respectively. We also found that in the short-run the interest rate has negative and positive relationships with monetary aggregate (M1) in the long-run for Indonesia and Malaysia and the variable is statistically significant at the 5% level, but for M2 monetary aggregate, there is a positive relationship with interest rate for Indonesia and is statistically significant at the 5% level. In Malaysia and Thailand, there is a negative relationship between interest rate and M2 monetary aggregate and is statistically significant at the 5% level.
The results show that exchange rate is negatively related to M1 monetary aggregate in the long-run only for Malaysia which is statistically significant at the 5% level. However, exchange rate is negatively related to M2 monetary aggregate in the long-run for Indonesia and the Philippines and is statistically significant at the 1% level. On the other hand, exchange rate in Malaysia and Thailand has a positive relationship to M2, and this variable is statistically significant at the 1% level. In the short-run, exchange rate is positively related to M1 monetary aggregate only for Indonesia and is statistically significant at the 1% level. However, for M2 monetary aggregate we found that exchange rate is negatively related for the Philippines and Singapore in the short run and is statistically significant at the 1% level.
Foreign interest rate, like exchange rate, is positively related to M1 monetary aggregate in the long-run only for Indonesia at the 5% significant level. For M2 monetary aggregate, there is negative relationship with foreign interest rate for Indonesia, and Singapore and is statistically significant at the 5% and the 10% levels. On the other hand, in the Philippines there is positive relationship between M2 and foreign interest rate. We also found that in the short-run foreign interest rate is positively related to monetary aggregate (M1) in the long-run for Indonesia, Malaysia and Thailand. This variable is statistically significant at the 5% and the 10% levels. But for M2 monetary aggregate, there is negative relationship with interest rate for Indonesia and Malaysia at the statistically significant 5% level. In Thailand, there is positive relationship between foreign interest rate and M2 monetary aggregate and is statistically significant at the 1% level.
Inflation is strongly negatively related to M1 in the long-run for Malaysia and the Philippines and is statistically significant at the 5% and the 1% levels. The results also show that for M2 monetary aggregate, the inflation variable is negatively related for Indonesia and is statistically significant at the 1% level. However, we found that inflation is positively related to M2 monetary aggregate in the long-run for the Philippines and Thailand. This variable is statistically significant at the 1% and the 10% levels. In the short-run, inflation is positively related to M1 monetary aggregate only for Indonesia and Malaysia and is statistically significant at the 1% level. However, for M2 monetary aggregate, we found that inflation is negatively related for Malaysia but positively related for the Philippines and Thailand and is statistically significant at the 1% and the 10% levels.
As discussed earlier, the error correction term indicates the speed of the adjustment which restores equilibrium in the dynamic model. The ECM coefficient shows how quickly variables return to equilibrium and it should have a statistically significant coefficient with a negative sign. Bannerjee et. al. (1998) hold that a highly significant error correction term is a further proof of the existence of a stable long-run relationship. Therefore, having determined the long-run coefficients for each selected ARDL model, we derived the estimates for the error correction models.
The results are displayed in Table 4 . The one-lagged error correction terms (ECM) in M1 and M2 for ASEAN-5 countries are found to have the expected negative sign and are highly statistically significant at the 1%, 5%, and the 10% levels. This confirms once again, the existence of cointegrated relationships among the variables of M1 and M2. The coefficients of ECM(-1) are -0.549 (Indonesia), -0.447 (Malaysia), -0.842 (The Philippines), -0.839 (Singapore), and -0.968 (Thailand) for M1. For M2, we found that the coefficients of ECM(-1) are -0.818 (Indonesia), -0.740 (Malaysia), -0.525 (The Philippines), -0.973 (Singapore), and -0.569 (Thailand). These imply that deviations from the long-run in M1 and M2 are corrected by the 44% to the 97% over the following year. This means that the adjustment takes place relatively. For example, the speed of adjustment is relatively high. We conclude that Table 4 contains the final estimation results of the error-correction model based on the ARDL approach. These results in M1 and M2 for ASEAN-5 countries give us some intuitions on the order of magnitude of the impacts of income, real interest rate, real exchange rate, foreign real interest rate and the rate of inflation on monetary aggregate M1 and monetary aggregate M2.
Conclusion
In this paper we have shown that the variables in the demand for money in five Southeast Asian countries are non-stationary in their levels in the time series. The existence of a valid long-run money-demand function is still important for the conduct of a monetary policy. The ADF test for unit roots supports the view that all the variables appearing on a standard money-demand function are I(1). It is clear from the empirical result in Table  1 , that under these circumstances and especially when we face mixed results, applying the ARDL bounds approach is the efficient way of determining the long-run relationships among the variables under investigation. We found that M1 for Malaysia and Singapore are not significant at any level, indicating that there are no long-run relationships between the independent variables and dependent variable. On the other hand, M2 for all ASEAN5 countries exceed the upper critical value at the 1% and the 5% significant levels. These indicate that there are long-run relationships between the independent variables and the dependent variable.
These stationary tests show that a long-run relationship exists between the dependent and the independent variables. We proceeded to the next step with the ARDL test to verify the cointegration hypothesis among the variables of the money-demand function. We estimated the cointegration using the ARDL approach developed by Pesaran and Shin (1995) and Pesaran et al. (2001) . In the ADF test, monetary aggregate M2 shows very good performance at constant and constant plus time trend. This means that the real M2 is a predictable monetary aggregate compared to monetary aggregate M1. In order to identify a long-run stable money-demand function for M1 and M2 for individual countries, we used the ARDL test and the results showed that real income affects money demand for monetary aggregate M2 for all ASEAN-5 countries.
The expected rate of inflation is usually the only variable used as the opportunity cost of holding money. From our research in the five ASEAN countries, we found that Malaysia and Singapore had a strong incentive for persons to switch out of money and into real assets when there are strong inflationary expectations. This rate of inflation is statistically significant in explaining changes in the demand for money. Other countries showed that there were positive relationships between inflation expectation and monetary aggregate M2 in the long-run. The estimated coefficient for the interest rate spread in this model was highly significant and had consistent signs for Indonesia, Malaysia, Singapore and Thailand. The estimated coefficient for exchange rate was highly significant with monetary aggregate M1 and M2 for Indonesia, the Philippines, Malaysia and Singapore.
The ECM of money demand is appropriate and it provides the basic structure to study the properties of money demand and to make forecasts. Finally from the monetary policy perspective, a monetary-targeting regime is feasible in the ASEAN-5 countries whereas an exchange-rate targeting regime might have an adverse impact on price stability, investment and growth. Given the higher inflation elasticity of money demand, it can be concluded that the monetary policy in the ASEAN-5 countries must target inflation rate and simultaneously monitor the impacts of changes in the commodity prices, monetary aggregates and growth on inflation rate.
Based on the results, we conclude that a broad definition of money M2 is a better measure than a narrow definition of money M1 in considering the long-run economic impacts of changes in monetary policy in the ASEAN-5 countries. There is a unique cointegrated and stable long-run relationship among broad monetary aggregate, income, interest rate, exchange rate, foreign interest rate, and inflation. Our findings on the income elasticity and the exchange rate coefficient are positive while the inflation elasticity is negative. This indicates that depreciation of domestic currency increases the demand for money, supporting the wealth-effect argument and people prefer to substitute physical assets for money balances that support our theoretical expectation. Even though our results are fairly significant and imply a stable demand for money in the five ASEAN countries, they have some limitations. We do not have better methods to decide endogenous in the time series data. We hope that our paper will provide incentives for further work to improve time series data estimation methods.
